AD-A145 238 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS 170
SAWYER POND DAM (MA Q..(U) CORPS OF ENGINEERS WALTHAM
MA NFW EHNGLAND DIV MAR 81

UNCLASSTFIED F/G 13/13 NL

L]
=l h




el :

= um

L‘ [ X1
l

D e
s -

izs flis pis

MICROCQPY RESOLUTION TEST CHART
NET NS bR A CONTANDARD S e

PR gl o By




i
|
i
I
!
|
!
l
I
|
l
u
-

CONNECTICUT RIVER BASIN
NORTHFIELD , MASSACHUSETTS

SAWYER POND DAM
MA 00050

AD-A145 238

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

e
Ql
S DTIC
L ELECTE
——T !
= SEP5 1084
= D

[ e ]

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02154

[ DISTRIBUTION STATEMENT A
Approved for public release;

MARCH lgal Distribution Unlimited
84 09 05 079

PR




4

UNCLASSIEIED .

SECURITY CLASSIFICATION OF TS PAGE (When Data Entered)

READ INSTRUCTIONS

REPORT DOCUMENTATION PAGE pEr EAD INSTRUCTIONS
1. REPORY NUMBER 2. GOVT ACCESSION NO.) 3. RECIPIENT'S CATALOG NUMBER
MA 00050 Ap-#HIAS 238
4 TYITLE (and Sublitle) 8. TYPE OF REPORT & PERIOD COVERED
Sawyer Pond Dam INSPECTION REPORT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL ¢ PERFORUING GRG. REFORT NUUSEN
DAMS

7. AUTHOR(s) 8. CONTRACTY OR GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

9. RF ORMI RGA ATION NAME A ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK
PeRFo NG ORGANIZ ON NAME AND AREA & WORK UNIT NUMBDERS

11. CONTROLLING OF FICE NAME AND ADDRESS 12. AEPORT DATE

DEPT. OF THE ARMY, CORPS OF ENGINEERS March 1981

NEW ENGLAND DIVISION, NEDED 3. NUMBER OF PAGES

424 TRAPELO ROAD, WALTHAM, MA. 02254 35

T4 WMONITORING AGENCY NAME & ADDRESS(/7 different frem Cantrolling Olfice) | 15. SECURITY CLASS. (of this report)
UNCLASSIFIED

Téa. OECL ASSIPICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRISUTION STATEMENT (ef the abstract entered in Bleck 20, i different frem Report)

18. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the offictal title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

19. KEY WORDS (Continue on reverse slde If necessary and taentily by bleck number)
DAMS, INSPECTION, DAM SAFETY,

Connecticut River Basin
Northfield, Massachusetts

20. ABSTRACY (Continue en reverse side it Yy and tly by block mumber)
Sawyer Pond Dam is 170 year old earth embankment about 150 feet long with a top

width of 40 feet and a maximum height of about 27 feet. The dam appears to be in
fair condition. The dam has been classified as having "Significant" hazard potent
Based on the '"Small" size, "Significant" hazard potential, the selected test

flood is s the PMF.

DD ,%on'7s 1473  eoimiow oF 1 wov 8813 oBsOLETE

* Aikn, 8




» >

PP
(V% PR

DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02254

REPLY TO
NEDED APR 2 1981

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the Sawyer Pond Dam (MA-00050) Phase 1 Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow~up
action 1s a vitally {mportant part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Mr. Nathan Tufts, 359 Main Street, Greenfield,
Massachusetts 01303,

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sinceyel

Incl C.E. EDGAR, III

As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE [ INSPECTION REPORT

Identification Number: MA 00050

Name of Dam: Sawyer Pond Dam

Town: Northfield

County and State: Franklin County, Massachusetts
Stream: Bennett Brook

Date of Inspection: December 4, 1980

BRIEF ASSESSMENT

Sawyer Pond Oam is a 170 year old earth embankment about 150 feet long with
a top width of 40 feet and a maximum height of about 27 feet. Both the upstream
and downstream slopes are approximately 1H:1V. The concrete drop box inlet
spillway has a crest length of 19 feet. Discharge over the spillway passes through
the embankment within an 8-foot by B-foot concrete culvert. County route #142
(Mt. Herman Station Road) traverses the embankment crest. The dam was
originally constructed to provide hydropower for a millworks. The impoundment is
currently used for private recreation only.

The impoundment behind the dam is about 1,500 feet long and has a surface
area at the spillway crest of about 18 acres. The drainage area above the dam is 3.5
square miles and the maximum storage at the top of the dam is 365 acre-feet.
Because the maximum storage is less than 1,000 acre-feet and the maximum height
of the dam is less than 40 feet, the size classification is "Small". The discharge
from the breach of the dam could affect a railroad bridge about 1,600 feet
downstream and a highway bridge about 3,600 feet downstream from the dam. The
dam has been classified as having "Significant" hazard potential. Based on the
"Small" size, "Significant" hazard potential, the selected test flood is one-half of the
Probable Maximum Flood (PMF).

The dam appears to be in fair condition. The roots of trees growing on the N:
embankment slopes may increase the seepage potential and high winds may dislodge
the trees removing significant portions of embankment material. The absence of
erosion protection on the upstream slope exposes the dam to possible damage from
erosion. The deterioration of the upstream retaining walls could lead to slope
instability. The dam has a low-level outlet consisting of two, four-inch diameter
taps with valves mounted on a blind flange fitted to the downstream end of a 32- !
inch diameter cast iron pipe autlet.

The test flood inflow for the facility is 3,860 cfs. The routed test flood . 4
outflows of 3,570 cfs overtops the dam by 3.2 feet. The spillway capacity prior to
overtopping of the dam is 885 cfs or about 25 pecent of the routed test flood
outflow.

Within one year after receipt of the Phase I Inspection Report, the Owner, Mr.
Nathan Tufts, should retain the services of a registered professional engineer,
experienced in the design and construction of dams, for the following purposes: 1)
perform detailed hydrologic and hydraulic analyses to determine the need for




increasing spillway capacity; 2) perform an investigation to determine the source
and extent of seepage observed at the junction of the concrete drop box inlet and
the concrete culvert; 3) direct the removal of trees and their root systems from the
embankment and including the area to 20 feet from the toe and direct the
backfilling of any remaining voids with suitable, thoroughly compacted material and
4) design and supervise repairs of the deteriorated upstream concrete retaining wall,

In addition, the Owner should implement the following operational and main-
tenance procedures: 1) remove the 32-inch diameter cast iron pipe and its concrete
supports from within the 8-foot by 8 foot concrete culvert; 2) repair the gate system
for the low-level outlet; 3) provide riprap protection on those sections of the
upstream slope not supported by the retaining wall; 4) remove brush from the
embankment slopes; 5) develop a downstream warning plan and during periods of
heavy rainfall and/or runoff, monitor the dam and alert the railroad in the event of
an impending failure; 6) institute a program of annual technical inspection and 7)
establish and implement a regular maintenance program.

O'BRIEN & GERE ENGINEERS, INC.

pAAMAL,
' : - Ca f@ﬁ?ﬁ;f\ Date:
John J. Williams, P.E. & 35

Vice President / JOHN JAY 2
Massachusetts Registration No. WILLIAMS |7l
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This Phase I Inspection Report on Sawyer Pond Dam (MA-00050)

. has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

Engineering Division

(i1 X2

ARAMAST MAHTESIAN, MEMBER
Geotechmical Engineering Branch
Engineering Division

. CARNEY M. TERZIAN, CHATIRMAN
: Design Branch
; Engineering Division

APPROVAL RECOMMENDED:

9«/5-7%;%&_

JOE B. FRYAR
Chief, Engineering Division




PREF ACE

This report is prepared under gquidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these quidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase | Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation: however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability and
safety of the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condition of the dam will continue
to represent the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe conditions be
detected. |

Phase 1 inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway Test h
flood is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a spillway will not pass the test 4
flood should not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and hydraulic studies, |
considering the size of the dam, its general condition and the downstream damage
potential. |

The Phase | Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings and other
items which may be needed to minimize trespass and provide greater security for © o
the facility and safety to the public. An evaluation of the project for compliance
with OSHA rules and regulations is also excluded.
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT
SAWYER POND DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the Secretary of
the Army, through the Corps of Engineers, to initiate a National Program of Dam
Inspections throughout the United States. The New England Division of the Corps of
Engineers has been assigned the reponsibility of supervising the inspection of dams
within the New England Region. O'Brien & Gere Engineers, Inc., has been retained
by the New England Division to inspect and report on selected dams in the
Commonwealth of Massachusetts. Autharization and notice to proceed were issued
to O'Brien & Gere Engineers, Inc., by a letter from the Corps of Engineers dated
November 12, 1980 and signed by Col. William E. Hodgson, Jr. Contract No.
DACW33-81-C-0016 has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection. The purpose of performing technical inspections and
evaluation of non-federal dams is to:

1. ldentify conditions which threaten the public safety and make the
Owner aware of any deficiencies so that he may correct them in a timely manner.

2. Encourage and prepare the states to initiate an effective dam safety
program for non-federal dams as soon as passible

3. Update, verify and complete the National Inventory of Dams.

1.2 Description of Project {(Information was obtained from Franklin County, Mr.
Nathan Tufts, the Owner, and the Massachusetts Department of Environmental
Quality and Engineering (DEQE)).

a. Location. Sawyer Pond Dam is located on Bennett Brook within the
Township of Northfield, MA. The dam is shown on USGS Quadrangle entitled
"Northfield, Mass." at coordinates N42%a1.4", W72929.1 A regional location plan of
Sawyer Pond Dam is enclosed as Figure 1, pg. vi.

Approximately 1,600 feet downstream of the dam is a Boston and Maine
Railroad bridge while a road spans the brook about 3,600 feet downstream of the
structure. Since the brook enters the wide, flat Connecticut River flood plain about
300 feet upstream of the road and there are no occupied dwellings within the
potential floodplain, the railroad bridge and the road are the potential damage
centers.

1-1




b. Description of Dam and Appurtenances. Sawyer Pond Dam is an earth
embankment approximately 150 feet long with a maximum height of about 27 feet.
The top width is approximately 40 feet and both the upstream and downstream
slopes are about 1+4:1V. County route No. 142 (Mt. Herman Station Road) traverses
the embankment crest.

) The spillwayv consists of a sharp-crested, vertical drop box iniet discharging into
an 8-foot by B-foat, 56-foot long concrete culvert. The weir crest is 19 feet long
and the vertical drop is about six feet. The upstream invert of the culvert is 7.5
feet below the drop box inlet floor elevation.

The outlet works consist of a 42-inch diameter cast iron pipe controlled by a
hand-operated gate valve. The pipe, which is located beneath the drop box inlet
spillway floor, reduces to a 32-inch diameter pipe within the concrete culvert. The
pipe terminates with a blind flange at the downstream end of the culvert. Two four-
inch diameter taps with valves pass through the blind flange. Two inlet pipes (one 4-
inch diameter and the other 6-inch diameter) with inverts at the floor of the drop
box inlet spillway floor are blocked with wood plugs.

c. Size Classification. Sawyer Pond Dam's maximum storage capacity and
maximum height are 365 acre-feet and 27 feet, respectively. The criteria for the
"Small" size category includes dams which have a storage capacity between 50 acre-
feet and 1,000 acre-feet and a height less than 40 feet. Sawyer Pond Dam is
therefore classified as a "Small" size dam.

d. Hazard Classification. Sawyer Pond Dam is located 1,600 feet upstream of
a Boston and Maine Railroad bridge and 3,600 feet upstream of a roadway culvert.
3Bennett Brook flows into the uninhabited Connecticut River flood plain about 300
feet upstream of the road culvert. A search for the dwellings in the floodplain,
which are shown on the USGS quadrangle sheet, revealed that these structures no
longer exist. Therefore, the dam is classified as "Significant" hazard since
floodwaters could jeopardize the supports of the railroad bridge and inundate the
roadway. This assessment is based upon a breach analysis which computed a stream
depth of 6.5 feet at the railroad bridge and 5.8 feet (0.8 feet over the road surface)
at the road culvert.

e. Ownership. The dam is owned by Mr. Nathan Tufts, 359 Main Street,
Greenfield, Massachusetts 01303. Telephone: (413) 773-3601.

f. Operator. If operable, the reservoir drain system would be operated by the
Owner,

g. Purpose of Dam. The dam was originally constructed to provide hydro-
power for a millworks. The reservoir is currently used only for recreation.

h. Design and Construction History. The original dam at this location was

built about 1810. The structure was modified for a millworks for hydropower circa

1928 which operated until March 18, 1936 when the dam was overtopped by about 10

. feet. A large section of the embankment was washed away and the downstream

. millworks were destroyed. The County of Franklin raised the embankment by ten

feet, added a concrete retaining wall to reinforce the toe of the upstream slope and

rebuilt the dam to its present configuration in 1937. Documentation concerning the
1936 failure and the subsequent repair work are included in Appendix B.

1-2




i.  Normal Operating Procedures. The reservoir is normally self-regulating
with the pool elevation at or above the spillway crest. One of the four-inch taps
with valves attached to the low-level outlet remains open to provide minimum
discharge (about 5 gpm) in Bennett Brook.

1.3 Pertinent Data

a. Drainage Area. The drainage area above the dam is 3.5 square miles. The
watershed is entirely forested with a series of marshes situated along both branches
of Bennett Brook.

b. Discharge at Damsite.

1. OQutlet Works. The maximum discharge capacity of the 32-inch
diameter oputlet conduit equipped with the two four-inch taps with valves is
approximately 4 cfs.

2. Maximum Known Flood at Damsite. According to the Owner, Nr.
Nathan Tufts, the dam was overtopped by about ten feet in 1936, The top of dam
was then 10 feet lower than it is now.

3. Ungated Spillway Capacity at Top of Dam. The capacity of the
spillway with reservoir at top of dam is 885 cfs.

4. Ungated Spillway Capacity at Test Flood Elevation. The spillway
capacity with the reservoir at test flood El. 345.7 1s 990 cfs.

5. Gated Spillway Capacity at Normal Pool Elevation. Not applicable.

6. Gated Spillway Capacity at Test Flood Elevation. Not applicable.

7. Total Spillway Capacity at Test Flood Elevation. The spillway
capacity with the reservoir at test flood EL. 345.7 is 990 cfs.

8. Total Project Discharge at Top of Dam. The capacity of the spillway
with reservoir at top of dam is B85 cfs.

9. Total Project Discharge at Test Flood. The combined discharge
capacity of the spillway and the flow over the dam at test flood EL. 345.7 is 3,570
cfs.

c. Elevation. (NGVD)

1. Streambed at Toe of Dam 315.5
2. Bottom of Cutoff Unknown
3. Maximum Tailwater Unknown
4. Neormal Pool 332.0
5. Full Flood Control Pool NA
6. Spillway Crest 332.0
7. Design Discharge Unknown
8. Top of Dam 342.5
9. Test Flood Surcharge 345.7
1-3




d. Reservoir. (Length in Feet)

1. Normal Pool 1,500
2. Flood Control Pool NA
3. Spillway Crest Pool 1,500
4. Top of Dam 3,000
5. Test Flood Pool 3,500

e. Storage. (Acre-Feet)

1. Normal Pool 82
2. Flood Control Pool NA
3. Spillway Crest Pool 82
4. Top of Dam 365
5. Test Flood Pool 520

f. Reservoir Surface. (Acres)

1.  Normal Pool 18
2. Flood Control Paool NA
3. Spillway Crest 18
4, Top of Dam 44
5. Test Flood Pool 52
g. Dam.
1. Type Earth Embankment
2. Length 150 feet
3. Height 27 feet
4. Top Width 40 feet
5. Side Slopes Vary as 1H:1V
6. Zoning Unknown
7. Impervious Core Unknown
8. Cutoff Unknown
9. Grout Curtain Unknown

h. Diversion and Regulating Tunnel. Not applicable.

i. Spillway. .
1. Type Drop box inlet
2. Length 19-foot long weir
3. Crest Elevation 332.0
4. Gates None
4 5. Upstream Channel Concrete training walls and impoundment
6. Downstream channel B-foot by B-foot concrete culvert 56 feet long

which outlets into the natural stream channel

jo Regulating Outlets. A 32-inch diameter cast iron pipe capped with a blind
flange which has two, four-inch diameter taps with valves that provide for
‘ drawdown below the spillway crest elevation. The inlet and outlet inverts for the
L 32-inch diameter cast iron pipe are approximately Elevation 320.3 and 317.3
respectively.




SECTION 2

ENGINEERING DATA

2.1 Design

The following information was made available for review of Sawver Pond Dam:

1. Five sketch sheets entitled "Nelson Mills Dam", 10/6/73, showing plan
and sections of existing dam,

2. Dam inspection reports prepared by the Commonwealth of
Massachusetts, Department of Environmental Quality and £ngineering,
dated September 4, 1973 and November 18, 197¢.

3. A specifications memorandum, dated October 1937, for repairs to the
dam following its failure in 1930.

4. A letter dated April 1, 1936, from F. Deane Avrey to the Franklin
County Board of Commissioners describing conditions at the damsite
following the overtopping failure.

5. Franklin County Commissioners approval for the repair of the Cola
Nelson Dam in 1903.

No design calculations are available for this site. The principal design features
for the structure are shown on the sketches enclosed in Appendix B.

2.2 Construction

Information is not available for the original construction of about 1810.
Records indicate that a penstock was added in 1928 to provide hydropower to a
downstream millworks. Further details are not available. Specifications are
available and included in Appendix B which describe the extent of the repair work
performed in 1937 following the 1936 overtopping failure. Specificatiaons are also
available and included in Appendix B for the repair work of 1903,

2.3 Operation
According to the Owner, Mr. Nathan Tufts, no operational data is maintained at
this site.

2.4 Evaluation

a. Availability. The information made available for this site was obtained
from Franklin County, Mr. Nathan Tufts, Owner, and the Massachusetts Department
of Environmental Quality and Engineering.

b. Adequacy. The drawings, reports, data obtained during the visual inspec-
tion and infarmation obtained from the Owner are considered adequate for a Phase |

investigation.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Sawyer Pond Dam was performed on
December 4, 1980. At the time of the inspection, the reservoir water surface was
approximately six inches below the spililway crest. No underwater areas were
inspected. The dam is considered to be in fair overall condition.

Observations and comments made during the field inspection appear on a
checklist included as Appendix A of this report.

b. Dam. Trees (trunk diameters up to 15 inches) and brush are growing on
both the upstream and downstream siopes. No riprap protection was observed on the
upstream slope on either side of the vertical concrete retaining walls. The concrete
retaining walls have exposed steel reinforcement at the water line. Steel highway
guardrails have been placed at the crest of both the upstream and downstream
slopes. A two-lane, 28-foot wide asphalt road traverses the length of the crest of
the dam. A portion of the downstream taoe of the slope is supported by the concrete
headwall and training walls for the culvert. No evidence of seepage was observed
issuing from the downstream slopes or abutments at the time of inspection.

c. Appurtenances. Some minor spalling and cracking of concrete in the
concrete box drop inlet is evident. A few logs were wedged against the crest and
within the box inlet. The gate stem for the 32-inch diameter cast iron pipe outlet is
bent and the operating wheel is, according to Mr. Tufts, missing. The gate is rusted
in the open position. A six-inch and a four-inch diameter cast iron pipe, both
extending through the box inlet wall at its invert are blocked with wood plugs.
Leakage was not evident around the wood plugs. Seepage is evident (5 gpm) at the
junction of the drop box inlet and the culvert. The concrete within the culvert is in
fair condition. The cast iron pipe outlet inside the culvert is rusted and its concrete
support pedestals are deteriorated. One of the four-inch diameter tap valves at the
downstream end of the outlet pipe is partially open allowing a discharge of about 5
gpm. The concrete culvert head wall and wingwalls appear to be in good condition.

d. Reservoir Area. The slopes on the reservoir shoreline are heavily forested.
Evidence of slope instability or reservoir siltation are not apparent.

e. Downstream Channel. The channel downstream of the dam is a niarrow
stream valley with steep, heavily forested side slopes. A small, deteriorated
concrete weir about three feet high is located about 100 feet downstrean: of the
dam. The stream valley is spanned by a railroad bridge about 1,600 feet downstream
of the dam. Although the bridge deck is about 65 feet from tha streambed, the
supports would be exposed to fioodwaters should the dam fail. A roadway passes
over Bennett Brook about 3,600 feet downstream of the dam which is about 300 feet
after the stream channel enters the wide, flat Connecticut River floadplain.

3.2 Ewvaluation

The dam appeared to be in fair condition at the time of inspection. All brush




and trees should be removed from the embankment slopes. Erosion protection
should be placed on the upstream slope. The intake gate for the low-leve! outlet
should be repaired. The upstream concrete retaining walls should be repaired. The
32-inch diameter cast iron pipe outlet and its concrete supports inside the 8-foot by
B-foot concrete culvert should be removed.




SECTION & ;

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. QGeneral. According to Mr, Tufts, Owner, no formal operating procedures
are established for operation of Sawyer Pond Dam.

b. Description of Warning Svstem in Effect. According to Mr. Tufts, Owner,
no flood warning system is in effect at this site.

4.2 Maintenance Procedures

a. General. According to Mr. Tufts, the Owner, there is no maintenance
program for the dam.

b. Operational Facilities. The gate valve controlling discharge into the low-
level outiet and one of the four-inch diameter tap valves connected to the end of
the outlet are inoperable.

4.3 Evaluation

The operational condition of the outiet works is inadeguate because the
controlling gate valve for the low-level outlet are inoperable and the two four-inch
diameter tap valves have insufficient capacity for emergency drawdown of the
reservoir.
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Sawyer Pond Dam has a 3.5 square mile drainage area about three miles long
and an average width of about one mile. The drainage area is entirely forested with
a few low-lying marshes where stream channels are not well defined. The
topography ranges from El. 1245 in the mountuinous upper reaches of the drainage
basin to El. 332 at the damsite. No other significant impoundments are located in
the watershed.

5.2 Design Data

Neither hydraulic nor hydrologic design data are available for Sawyer Pond
Dam.

5.3 Experience Data

The dam was breached when it was overtopped by about ten feet on March 18,
1936. Further records of high reservoir stages are not available.

5.4 Test Flood Analysis

The recommended test flood range for a "Small" size, "Significant” hazard dam
is from the 100 year storm to one-half of the Probable Maximum Flood (PMF).
Considering the downstream hazard areas, the selected test flood for this structure
is one-half of the PMF.

Hydrologic and hydraulic calculations were performed with the assistance of
the HEC-1-DB computer program. The flood hydrographs were constructed from
the Snyder unit hydrographs using average coefficients, an initial infiltration of
zerao, apnd a constant loss rate of 0.05 inches per hour. The Hop Brook Adjustment
Factor™ was used to reduce the Probable Maximum Precipitation based on the size
of the drainage area. Stage vs. Discharge and Stage vs. Storage relationships were
developed for Sawyer Pond Dam. These relationships were utilized by the program
to route the test flood through the dam. Sawyer Pond was assumed to have a
reservoir water surface elevation at the spillway crest at the beginning of the storm
event,

The peak inflow and routed outflow for the test flood at Sawyer Pond Dam were
calculated as 3,860 cfs and 3,570 cfs, respectively. The peak outflow corresponds to
a reservoir stage of 13.7 feet above the spillway crest, or 3.2 feet above the top of
dam elevation. The spillway capacity prior to overtopping of the dam wsas
calculated to be 885 cfs, which is 25 percent of the routed test flood outflow.

1Cox‘ps of Engineers, Engineering Circular No. 1110-2-27, Aug' 66
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5.5 Dam Failure Analysis

A failure of the dam was simulated by the HEC-1-DB computer program
assuming a 36-foot wide and 24-foot deep breach with vertical side siopes,
developing within one hour. The breach of the dam is assumed to occur with the
reservoir surface at the top of dam elevation. This is compared with discharge
through the spiliway with the reservoir surface at the top of the dam with no
failure.

The resulting outflow was routed 1,600 feet downstream to the railroad bridge
which has a deck elevation about 65 feet above the streambed. The channel cross-
section at this location is shown on page D-6. The stream depths at the railroad
bridge were computed to be 7.8 feet and 2.7 feet for the breach and non-breach
conditions, respectively, The discharge for the breach condition is 8140 cfs
compared to 1030 cfs for the non-breach condition. A failure of the dam could
damage the bridge supports causing appreciable property damage but with little
chance of loss of life.

An additional hazard center consisting of a highway bridge located about 3,600
feet downstream of Sawyer Pond Dam and lying within the Connecticut River
floodplain was also evaluated for damage potential. The stream depths at the
highway bridge were computed to be 6.7 feet and 4.0 feet for the breach and non-
breach conditions, respectively. The discharge for the breach condition is 7790 cfs
compared to 1030 cfs for the non-breach condition. A failure of the dam would
result in 1.7 feet of water flowing over the highway surface at the bridge with
possible appreciable damage to the bridge resuiting, but with little chance of loss of
life.
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SECTION ¢

STRUCTURAL STABILITY

6.1 Visual Observations

The roots of trees growina on the dam crest could provide increased seepage
potential through the embankment. High winds could dislodge the trees and their
root svstems causing significant losses of embankment material. The absence of
riprap protection on the upstream slope exposes the embankment to erosion. The
deterioration of the upstream concrete retaining walls, which support a section of
the embankment, could lead to slope instability. The seepage at the junction of the
drop box inlet and the culvert could lead to piping of soil from the embankment.

6.2 Desiagn and Construction Data

According to the Owner, Mr. Tufts, no information is available concerning
stability analyses, seepage computations or embankment and foundation material

properties.

6.3 Post Construction Changes

The dam was extensively rebuilt after it was overtopped and breached in 1936.
The existing upstream masonry retaining wall was reinforced with a new concrete
wall and the embankment was raised about 10 feet. The 8-foot square box culvert
was built at this time. Details concerning this reconstruction are presented in

Appendix B.

6.4 Seismic Stability

Sawyer Pond Dam is located in Seismic Zone 2 on the "Seismic Risk Zone Map
of Contiguous States". A dam located in Seismic Zone 2 need not be evaluated for
seismic stability according to the Recommended Guidelines for Phase 1 Dam

Inspections.

6-1
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SECTION 7

ASSESSIVENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual observations and review of the available information
indicate that Sawver Pond Dam is in fair condition. The roots of trees growing orni
the upstream and downstream slopes may increase the seepage potential and high
winds may dislodge the trees removing significant portions of embankment material.
The absence of riprap protection on the upstream siope exposes the embankment to
erosion., The deterioration of the upstream concrete retaining walls could lead to
slope instability. The seepage at the junction of the drop box inlet and the culvert
could lead to piping of soil from the embankment.

b. Adequacy of Information. The drawings, reports, data obtained during the
visual inspection and information obtained from the Owner are considered adequate
for a Phase | investigation.

c. Urgency. The recommendations and remedial measures described in
Sections 7.2 and 7.3 should be implemented within one year of receipt of this Phase ]
Inspection Report.

7.2 Recommendations

It is recommended that the Owner retain the services of a gqualified, registered
professional engineer experienced in the design and construction of dams for the
following purpases:

1. Perform detailed hydrologic and hydraulic analyses to determine the
need for increasing the spillway capacity.

2. Perform an investigation to determine the source and extent of
seepage observed at the junction of the concrete drop box inlet and the concrete
culvert.

3. Direct the removal of trees and their root systems from the embank-
ment and including the area to 20 feet from the toe and direct the backfilling of any
remaining voids with suitable, thoroughly compacted material.

4, Design and supervise repairs of the deteriorated upstream concrete re-
taining wall.

7.3 Remedial Measures

a. Operation and Maintenance Procedures. The Owner should also implement
the following operation and maintenance measures:

1. Remove the 32-inch diameter cast iron pipe and its concrete supports
from within the 8-foot by 8-foot concrete culvert.




2. Repair the gate system for the low-level outlet.

3. Provide riprap protection on those sections of the upstream slope not
supported by the retaining wall.

4 Remove brush from the embankment slopes.

5. Develop a downstream warning plan and during periods of heavy
rainfall and/or runoff, monitor the dam and alert the railroad in the event of an
impending failure.

6. Institute a program of annual technical inspection,

7. Establish and impiement a reqular maintenance pragram.

7.4 Alternatives

No valid alternatives to the recommendations above are considered feasible for
this site.




APPENDIX A

INSPECTION CHECKLIST

P ~ - |

.



S

VISUAL INSPECTION CHECK LIST

INSPECTION TEAM ORGANIZATION

Project: Sawyer ford Darm

National 1.D.#: M4 poo50
Location: Aorthfreld, Mossachusets
Type of Dam: _ Eordth Ermbsenkmrernt
Inspection Date(s): Decermber 4., /780

Weather: /ear Co/d = Z0°F

Pool Elevation: =33/ 5 . MSL

Inspection Team

Lee DeHeer 0'Brien & Gere Managing Engineer
Leonard Beck 0'Brien & Gere Structures

Steven Snider 0'Brien & Gere Foundations & Materials
Alan Hanscom 0'Brien & Gere Structures

Denis Mehu Bryant & Associates Hydrology/Hydraulics

Owner's Representative

Nathar Taofts, Owmer
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VISUAL INSPECTION CHECK LIST
Project: __ QAWYER SCOND DA S
National 1.D. #: _  MA Q0o 50

Date(s): December 4. 1380

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation . Yz 5

Current Pool Elevation 23/.5

Maximum Impoundment to Date 4l (/?fé /%oa{ Darmr &6‘/071334)
Surface Cracks Nore .

Roao/waj /hjooa/ conds#ron.

Pavement Condition

Movement or Settlement of Crest Nor7e.

Lateral Movement /Norne .

Vertical Alignment Good.
Good.

Horizontal Alignment

Condition at Abutment and at Concrete

Structures Na /Df‘ﬂ An/é’/ff‘ﬁ' /e /éa’
Indications of Movements of Structural
Items on Slopes Nene.
Trespassing on Slopes Nerie.
Vegetation on Slopes Brust and £rees w,/j Frunk dedm.

up 10 /5 iachos 01 botkb S/epeS,
Sloughing or Erosion of Slopes or Abutments Nere.

Rock Slope Protection - Riprap Failures Apsernce 0/‘ n,fOra,o/Df'a/ecf/o”.
) ' A - 2 .-1
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VISUAL INSPECTION CHECK LIST

Project: SAW)/E/? ﬁO/VD DAM

National 1.D. #: MA ORCEC

Date(s): December 4 1980

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT (Con't)

Unusual Movement or Cracking at or near Toes

Unusual Embankment or Downstream Seepage

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System

Nore.
Nore .

/Noene .

Nore .

None .

/Va//cf .




VISUAL INSPECT]

Project:

ON CHECK LIST

SAWYER LPoND DAM

National 1.D. #: MA Q0050

Date(s):

December 4, 19280

AREA EVALUATED CONDITIONS
OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS
a. Approach Channe!l
General Condition Farr
Loose Rock Overhanging Channel Norne .
Trees Overhanging Channel 4 None.
Floor of Approach Channel Lake boffom.
b. Weir and Training Walls
General Condition of Concrete 2/

Rust or Staining

Spalling

Any Visible Reinforcing

Any Seepage or Efflorescence

Drain Holes

c.

Discharge Channel

General Condition

At watersine.

S/?d//inj rrotd gl coaterline.
5//9055’/ of water S )
None obscrved.

ANoene.

KOHcre/e cu /uér'/ e )cd or Cana///;ol
Sorre s,od/ﬁhj Ird SCGPOIFe 470 oo
at Jz/nc/-'an ol culve~t and box
decp in o7 Shucture, 44




VISUAL INSPECTION CHECK LIST

Project:  SAWVYER PoND DAM

National 1.O. #:

Aid D008

Date(s):

December 4, 1980

AREA EVALUATED

CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH

AND DISCHARGE CHANNELS {Con't)

Loose Rock Overhanging Channel

Trees Overhanging Channel

Floor of Channel

Other Obstructions

Nore .

INone.
WNatwral Sheosted.

A thpee oot Aigh concrale weis
Blocks Ahe charnel adout /00
feef o5 of #he celvef o< /ef

SN Vgt T N —. -~
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Project:

VISUAL INSPECTION CHeCK LIST

SAWYER POND DAM.

National 1.D. #: MA_QO050

Date(s):

December 4, /9280

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER
a. Concrete and Structural

General Condition Aair.

Condition of Joints Coad.

Spalling A\ Mineor.

Visible Reinforcing At o terlene .

Rusting or Staining of Concrete Some,

Any.Seepage or Efflorescense /\/@ng s

Joint Alignment éfaoo/

]
Unusual Seepage or Leaks in Gatg Chamber] Nané,
Cracks Nore.

Rgsting or Corrosion of Steel
b. Mechanical and Electrical
Air Vents
Float Wells

Crane Hoist

gx/oo’&"«/ S‘r{Oc’/ corr> sed

/N JA
NJA

AA




VISUAL INSPECTION CHECK LIST

SAWYER FoAND DAM

Project:

National 1.D. #: MA OOoS O

Date(s):

Decembor 4, |9280

AREA EVALUATED

CONDITIONS

DUTLET WORKS - CONTROL TOWER (Con't)

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lighting Protection System

Emergency Power System

Wiring and Lighting System in
Gate Chamber

A/A

drog sprwes ' .
ate S7cm 58,47‘/ a/ég,o/m/:s/ny)

CO"“I"ﬂo/éc/ ] 01 /Doss‘/'//c'ﬂ .
Norie .

N/A

N/A
(7'3//@ o3t and shermr nof gernected 4 box
i

N/A
N/A




VISUAL INSPECTION CHECK LIST

Project: SA\V}/ER /OOND DAM
National 1.D. #: MA OO00S5 O
Date( s): December #, 1280
AREA EVALUATED CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT

Rust or Staining on Concrete

Spalling

Erosion or Cavitation

Cracking

Alignment of Monoliths

Alignment of Joints

Numbering of Monoliths

General Condition of Concrete ;O/}”.

Norne .

Minor.

Norne obserya

firsine cracks obse e
N/A

Goos/'.

/v//J

. I A, L g U VAN TURE. T
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ENGINEERING DATA




SAWYLR POKD DAM

APPEKRDIX B
ENGINEERING DATA

~ TABLE OF CONTENTS

| PAGE NO.
{ Drawings of the Dam, 1973 B-1 through B-2
E Drawings of the Dam, 1937 B-3 through B-5
| Authorization for Repairs to Dam, 1903 B-6 and B-7
Specifications for Strengthening Cola Kelson's £-8 and B-9 '
Dam, 1903 !
Inspection Reports on Dam, 1936 B-1C through B-12
Specifications for Repairs to Helson's B-13 through E-15
1111 Dam, 1937 1
Inspection Report, 1973 B-16 through B-21 1
Inspection Report, 1976 B-22 through B-26 é
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County of Franklin.
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And said Board being of opinion that the publlc gbod requira

B PR B P TS_'"“
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 Said pnt1tiou was »nen uontinund te tbe roetlng of 5aid A
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Comzissioners held at Greenfield, on the second Tuesday -of Deqedber

O
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p
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of said engineer, in connection witn the eyamlnatlon.nade of-said’ dgm-@i
: '-,*""»4;!‘.—5.._ 4

and reservoir by it, find that sald ‘dam and reservolr are ﬂot permanent
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and secure, and that there is liability of damage to tne'bignway and
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bridges and to prlvaue property below said dem as at present coustructed,

R
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and that said dam should be altered and strengthened, and said engipeer *

at the regquest of this Board, having-filed with it in the pase, plan;
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a ecifications for ‘the. alterations,and strengthen g ngsalqﬁd.
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said plans and 0p901ricat10ns are hereby ndopted.by ~his Board’anu.

made a part of this decree. And it 48 ordered ang oecreed by'sald ‘”‘fia

s - o

Cormissibners that the alterations and strengthening of sald dam and -5
reservoir as aforesaid, be made as soon hereafter as may be,-and on
or before the first day of October A.D.1903, in accordance with szaid

plans and specifications.
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The second part relates to the work of re-constructing the:.
culvert and raising the road-bed in accordance with the accompanyings-
plan, and is to be performed and paid for

torn of Northnfield, Mass.
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¥r. elson is to give tne County Commiscioncers not less than /

one week's notice before he is ready to begin the construction of his

gw:;“‘ﬂ'lw*r._
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~ SECOND PART

the culvert,substantially as shown on plan. Tpis calls for the,xeﬁoigl

R S e o 28

-~
LT s g =221
‘.-- K ‘.“h'f-

of the present coverins stones and raising the side walls one foot‘

e . b .‘.'::‘

. - . R _A,..~~ ":"&1

that cover the whole top oIAtﬁé'walls. Three or fonr jeet pf-tha'4§&4 <

B .. PO ;".r-

X “u?v{?

. : 3%

plan so as to allow a much 1arger openlng for the flow oI waterﬁrﬁﬂhe
7 7 Jx‘ﬂ}f y ,’).'3 "J

*w aﬁ

and around the "Back Road" so~ca11ed.

DT
Wnhen the culvert 1i1s uncevered, the Selectmen of‘North?leld'are,ﬁi
' ‘“*';-t" =275

- -

to notify the County Commissioners ot the fact,» The culvert is to

. Ll
r&construct1on as tney may ﬂeem necessarv. IR A

The-Selectmen.nfiﬂorthfield £nd Mr.Neléon:aFE

entire work.

Greenfield, January 6th. 1903. 7
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F. DEANE AVERY
CIVIL ENGINEER

17 DICKINSON STREET

april {. 10 36

GREENFIELD, MASS.,

Honoreble Board of County Commi ssioners,

Franklin County,

Greenfield, l'ass.

Dear Sirs,

At the request of your chairmsn I have today visited the
dam at Nelson's }ill, so called, owned by Nathan Tufts of Greenfield
end locsted about one mile north of Mount Hermon in the Town of

Northfield.

The dam and the rosd were arparently so closely relsted as
to be almost one structure. The road crossed the ravine on an earth
£111 with a bridge of apparently short spen loceted over the flume
and spillway. The flume looks to be 24 or 3 feet in dismeter, of !
boiler iron, and runs to & water wheel in the old mill, & part of
which 18 still standing close to the downstreasm side of the rosd.
So far as I could see from the dam the flume appeared to de in good
condition. It i8 located directly under the spillway which is of

concrete, rectangular in shape, with water flowing over three sides,

the other side being at the end of the bridge. |
¥r., Tuafts told me that in the evening of March 18 the down-

stream side of the bridge went out, and later the full width of the
rosdway went. it some time a portion of the 0ld mill ocollapsed but

I do not know when. After the bridge went out the water washed out ]
considerable fill on the far side and left exposed about 20 feef:of ""T

conorete whioh was located about at the upstreem railing and which
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hed scted a8 m sort c¢f core wall. This wall 48 27 inches thick at

S A v D

the top snd nearly vertical at the back or downétream side which is

exposed to sbout 12 feet below the spillway at the lowest point The,

e

upstream side is filled with gravel to within about 1% feet of the

spillway level &nd with a slope of gbout 2 to 1 but it is far from T

"i.".'}

tight and there 18 considerable leelage et what looks to be the“~ﬁ\

bottom of the wall =nd at the far end. It ie 1mrossible to tell

~ . _..d‘"-,‘_‘ .~ .. V"’"'L._

whether there is any leakage near the spillway. b

.v-\r.,—s P20 W -7

" The’ wall 80 far as cen be'seen is too 1ight “tg. act es'

g'r'~-.:. RN e e
* [ S :__",‘."r;' .

dsm end is probably held in place by the support it recei&es atﬁita

tl"‘ k’ -a_ e

ends. Just below the old mill is a new timber trestle for the;

AL LA %
i rh."’l‘} A ‘\‘

highway and about & uuarter mile below i8 the B&H R eulvert f”hesos

.‘L_

‘ . 744 ,—‘-:f"-'}f ,
are the only structures that I know of on the stream below but thereggééé

v g T
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o

is a lot of water 1n the pond..j} ‘j e  33:'_ 3'( 3

very friZ;jgéffg' f";"f_ﬂ
- ' o m.. Q_I. Desne Avery '

FDA/EP
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. DEANE AVERY
CIVIL ENGINEER

17 DICKINSON STREET

April 13, 36

GREENFIELD, MASS.,___ 19

Honorable Board of County Commissioners,
Franklin County,
Greenfield, Yass.

Dear Sirs, ' S

On April 11th I again exsmined the dam at ﬁeison'a Mi;ls.'

Some efforts have been made to stop‘the leaks by putting loam on the

upstream side but the situation is not much changed since my'preyions

visit. It is not lesking any worse and I should think not so bad as

when I saw it before. The 8and bags have not been placed yeot,

-

The dem in ite present condition withstood higher water .

than we have st present and may stand for some tinb but 1 still

14

recommend that the water be lowered at once and I so &dvised:the

know what he proposed to do next. "';’

Very truly yours, Lo
F.Deane Avery

FDA/EF e

-F i -
man on the plasce. He promised to see ¥r. Tufts and _have him._let me
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v VEIORA TN SFECIFICATIONS )
)«‘:‘:’u ,)I’-"’i,
0 V;}’ RIPAIRS TO FELSON'S HILL DAM .

NORTHFIELD, MASS,

TYCAVATION
The excavation for the walls ie to be carried at lcust to
tho boittom of the pfenent w21ls, with sheet pilinz on the pond side
~

which ic¢ to be oriven below the bottom of the treuchi-ut leost O in

The boitom portion of the cheet piling is to be left ir place znd

cut oif not lower than the top of the wall Tooiing nor hizher than
elevation 328,

, Where the excavation requires digging belcw thp bottom of

; any existin,g wallthe work shall be done iun sections not exnceediug

16 ft. ic length. The concrete footins of each section shall Le come

{ pleted before excavation irn the neighborlng section is started.

, The cenent shall fulfill the latest standard of tha Anerican
Society of Teeting laterials, The aggreg:te is to consist of ouit- . %
oble local bany—run gravel, Cere shall be teken in excavating the ¥

gravel from the pit that no loam or surfoes soil ic wmized with the

gravel, e cement and the gravel shall be mixed ia such praportion

that the concrete shall cortein atsleast 1.5 bble., (6 bugs) of cemend
per cu, yJd. of cancrete in plece, Concrete is to be thorouzhly mixed |
in a batch mixor, each batch being mixed at least two minutes,

The concrete in the wvall foundations is to be roured directly
agairst the sheet piling of ¢he 4trench without cny form, The con-

crote is to be poured in the dry, Care must be teken that water

B
&




et e e — ———————— —

e et o T A A RN S
——

ehnll not be pumped from the trench in euch a way that 1t flows
through concrete being pleced,

At all Joinie, horizontal aud verticael, vhere concrete is
poured azcinst concrete clready in place adequate keys, as shovmn on
tke plans, shall be provided,

Tne surfece of the old concrste sﬁall be carefully cleancd
.0f all scuwn or laitence, The first concrete poured‘shall consist of .

a layer of cement and sand mortar mixed 1 part cement to 2 of sand,

at least 1 in, thick,

REII?ORCSHEHT
Reinforcement chzll consict of rods carefully wired together

to holé them in place, The plan chows 1/2 in, rods, hut other steel
rode not less thahJB/S in, nor more tkar 1 in. in dizmeter may De used
instead, Rods larger than 1/2 in, may be spuced correspondingly wider
than the 12 in, shown, up to 24 in, for 1 im, rods. Old rods shall

" e cleaned of 211 rust scales before being used. Eods may be spliced
by lepplng and wiring together, but the lap for each cplice shall be
of o length at least 40 times the diumeter of the smazllact rod,

CLBANING OLD ZOlCRETZE WALLS

Then the new concrete wall comes into contact vith the pres-
ent concrete wall, the 0ld concrete shall be thorouphly cleanr@ and
"bruched with 2 wire bruch, All loos; stonc and oézer materi;l is to
be removed, If shall be vot befors the new concrete is plu;nd
against 1t,
Where the concrete wall comes in contact with the old masonry
wall, the olé masonry wall shall be thoroughly washed and the joints _ i

between the stones raked out for a depth of at lemst 3 in, so that the 0 4

nev concrete vill flow 1nt6 ihe'Joints”of thie old stone vork,

e M T - RIRRTID - S YO 1 S SN 2
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Backfilldia to be placed on the upstreas side of the new
concrete wall to within 5 feet of the to. of the wall. hraterial exca-
vated for the construction of the wall if suitable may te used for this
Qurpose. It sbhall ve placed in horizontal layere not exceedirng Lxya.
tkick, ta:.ed or puddled in place. Tne line of tue fill to te sub- '
stentielly a8 1t 18 at present.

=
On the downstream side the well is to be filled in s & sgrd

@w‘
sireetiia BnG the water in the rond is to be kept

/

rawn down until this filling 18 dons,

O N TY G Te
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SLLLRArTION €0 DOl

DISTRICT 2 .
Sutmitted by _H. T. S:unway Tarm llo. S=fe217-2
Daete _September 4, 1973 Gy /Tovm _Nortrfiecld
- Name of Dam lelscn !ills Dam "Sawyer Fongt
1. llase, Rect.
Location: Topo Sheet No., 124 Coordinates W 617,600 227 800
Provide 8%" x 11" in clear copy of itcpo rmap with locacion of
Cam cleerly indicated.
bernett Erook where Mt, Hermon ZSt.ti.n Ro.d M3cute 142" ercaz.s S0 Cost zouth
cf Vernon RHend.
2.
Year tuilt Uik Year/s of subseguent repairs Jenair in 1%37 at
sale tirze Iit. Herrcn Station Road 3Ietuilt.
3. Purpcse of Dam: Vater Supply Recreational X
Flocé Control Irrization Ctner rormerlyv C1d 111 o
lhA
Drainage Area: 3.3 sq. mi. acres,
Type: City, Bus. & Ind. Dense Res. Suturban Rural,Farm 1CC:
Vood & Serub Land X Slope: Steep 0% Med. 107 Slight 1C~% .
5
Hormal Fondirg Area: 20.5 Acres; Ave, Lepth L.
. Impoundment: 24./ r.illion gals,.; £2 acre Tt. k
Silted in: Yes X No Lpprox. Amount Storage firea 305
6. ,
No, and type of dwellings located adjacent to pond or reservoir 1
i.e. surmer homes ete. cwrer Ca.p
7..

Dimensions of Dam: Length 211' - 6" Max. Height 30! g-18 .

Freeboard 12! to too ofgrQad surfuce
Upstream Face Vertical ¢n conc. - 17381 on entouinent

Slopes:

Vertici:} ¢n cone, - 1:1 viri-tle cn
¢l LinkLent

Downstream Face

Width aeross top 40!




-2 -
Dam No. a=tm17-2
Classification of Dam by liaterial:
Earth X Cone. liasonry X Stone liasonry
Timber Rockfill Other

Dam Type: Gravity Z Straight X Curved, ALrched Other

Overflow Non-overflow

A. Description of present land usage downstream of dam:

100 S rural; < urtan

B, Is there a storaze area or flood plain dowmstream of dam which
could accormmodate the impoundment in the event of a complete

dem failure? Yes No X
C. Character Dcwnstream Valley: Narrow Vide Developed
Rural 100: Urban

Risk to life and property in event of complete failure.
No. of people 1

No. of hcmes 1

No. of businesses icne

No. of industries l.cne Type

No. of utilities Type

Railroads 3.M RR.

Other dams licre

Other {ulverts and fricres under town ways and under Route 10

11' .
Attach Sketch of dam to this form showing section and plan on 8%" x 11" sheet.

RCS/v}g/rt rive (3) sncets lus 3 .u oot Specificution Tor 1937 2epairs.

. Attachmnents
’ Locus Plan
Sketches




- @ OVERALL CONDITION ‘
1, Safe .
2. Minor repairs needed L Y
3, Conditionally safe - major rerairs needed X o .
4, Unsafe .
5. Reservoir impcundment no leonger exists (explain)
Recommend removal from inspection list .

<::> REMARI'S AND RECOMMENDATIONS: (Fully Explain)

This dam wes cxtensively repeired in 1637 wuen the 21 x &' box culvert wis instzlled
unier Chzpter ¢O. See plan r'or culvert hortniield lit. Hermon hcud «t cutlet to welson
rend, iricge ho. i1-22-22 on iile &t Department cf rublic Lorks. At that tice an up-
cstresn. face wall wis instzlled and the existing drop tox inlct recaired, Ilans cn
1ile at rrenklin County, Commissioners Cifice, Voluzme 15, rezge 1/,. It zppears that
the entire structure is witrin tne County Highway Leyocut «ncd thet the u»tcr rigats

zre owned by .r. latnem Tults,

In 1937 the existing 42" penstocil wus re. cved downstreen of the cincooie Crop LoX LaG
an eccentrlic requeer instelled to a new 34” dia;et;r renciock whicn roezts on ccncrele
viers in tae ¢! x &' tox culvert. The ori:incl comsiruciiun 51xns vere evicdently
rodilied in tae ilklc, as the concrete ceoler arudnd tiac olgé 4i" eustock =ud ecceniric
reducer is exticunded downstrean. alirost to the IV _enstolk wnd Lhs slioin, poriion cf
tne culvert rocf wus zlso cxtended to crovile coracity for the w ter flowing tireu
the culveri

) At the time of tais inszection the downstrewr end of Llhe 22" [ wictlck w.s capl

two 4 irch vilves in the cap, toth cf wiich vere cpen, <lle It

50 tauly =s to be inoperative. The upper end of the custock ol the culside w1l of

tae diep inlet is covercd wita Ttewver trosh wnd the enyes. € Late ste R ney L

ty.e 2004, reriul .o, 503 _ate wes unsupio.otue and tent towrd 1

a.,ear cgertive,

i In tae zong ride w1l of the drorn inlet toere sre en &V C.I. 'né ¢ 4" CoI. plpe neor
totten oif Inlet. These were tloecaed but a " sirear. was i1loving through tue O Jije,

0 witer w.os rlouwing over tue top of the drop inlet wnd the trecx's 1low downstres of

420 -

of the <. is the resull of water tlowin, through the pigec,

. RCS/js /rt
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QDLANE JLD CUIMENDATICNE: (Continued)

The upstrewr {uce walls wure caten awwy along the wuter line so tgat
reinforcing stcel was exjyosed. Thne erbankxrent is quite wice, 40f-

on top with rany trees grcwing on the slcpes. There are cseverel 10"
to 12" trees very near the drop inlet which shouléd ve cut. lt.

Her:i on 2cad, a <€' wide aved road with 6' sinoulders occupies the top
of the ertanir.ent, Surfice ¢razinege is controlled by berm end catch
tasins so there is liitle erovsion of the slopes.

This dui dces not appear to be a hezard to cownstresr: area at this
time but in order to keep it in ;o00d condition irecs should be removed
fror the slopes and the ;ate at the upstrear end ol the penstock rde
cperative,

Sece attached cozy of plan view cf sketch with items recuiring attenticn
nocted in red, ’




cromanpy 21, 1976

M. ilcth-a Tufte .
359 Yain “Lreot
Box bll. . . . . -
Croenficli, loss, - - -

N Fis  wepeetion - Lom $2-L-217-2 i ,

S tlorthisield S
Nelron 23Zus dom E
(Savyer ivnds)

Dear rr. Tufta:

On wovember 18, 1975, an enpdnsar fron the rasaonshizsite Sopartment of D loc
horks mnde a vicunl dncpoctioa eff thy Luove dane Uur rewtrds o lesle 1lat yut e
) .

tko owner, WLll you please wotify Lhas cilice L thiis lalorsualion s sot curr;...(..
Tta inspaction waa rndo in accordnaes ittt the provisicns ¢l Chapler 33

the Mazawrstmsottis Oeneral Llaws es wrusntcod (wes~satolr et Chapboer TOu of t'::-:

Acta of 1V¥7y tranaforred the “aris-di-tizn of 4ho se-27024d "Oann=-0.Lluly Proyrad’

to thu Coniosioner of Lha Dopartiony ol covicorccatal LLality cuslaoelris.

rae:ta:!. iv oppeixyu ’ n

Tha roaults of tho i'u_-mmt.im indizate tit repnivs ara
‘that little 1o no galatenwico or ropnive haveovun an iy oined tho noltico of 1

Cototer 31, 1972 {copy enclosed). Tho Ifclicalng cundlllons woera robeds

<

1. 7he coadition or tho apialiod concrcte is ziout Lhe sano as the
relnforaing ateol i3 wiyused a Shw waver Ilne. R,
s 2. The znte control housing in now cabtirsiy unsupporioeds 4

3. The grcth of brush vnd trece ios not teoad ruoveds

. lo teaver trash wus dvtud at the opililuay.

ke rgain call thbco to rowr ativntion 2nd oxpect o prapt action Lo cerrent
. theno conditions. rith sny correcyondence plonce includ tho nuazor of the dan »3
indicnted ntove. - . .

Vory tiuly woure,

caw AT
SIWIO ShAanL

Corsmdnsiuner

I

LRAY Smp

!n':.

oot erthfiold Conconntion Cormtaaton
FO Je lﬂﬁy

Y N 1 - - L




DU O LAT - LS CoroslnVIIAS
l'\, o N
w / LOCATION:
Gatx/Town___ Northfield . County Franklin . Dam Yo, 2-€-217-2 ,
Name of Dam Nelson Mills Dam, "Sawyer Ponds" .
Mass, Rect,
Topo Sheet No, 183A , Cocrdinates: N 617,600 , E 334,800 .

Date

Inspected by: Harold T. Shumway , On Nov.18,1975 ., Last Inspection 9-4-73 ,

/'2,~.,
. OUNER/S: as of November 18, 1975

per: Assessors s, Reg. of Deeds s Frev, Insp, X , Per. Contact X .

1.Nathan Tufts, 359 Main Street, Box 511, Greenfield, Mass,

Name St. « No., City/Town tate Tel, No.

2.
Wame St. « No. City/Towmn State Tel, No,

3. )
liame St. « No. City/Tovm State Tel, No. -~

CARZTA!ZR: (if any) e.g., Superintendent, plant manager, appointed by
absentee owner, aprointed by multi cwners.

~ -

—=ame
Name St, « No. City/Town State Tel, No.

" ()
T DATA:
No. of Pictures Taken none ., DSketches_See descrivtion of Cam.
Plans, ‘here Plans and specs. on file at County Commissioners.office for repair
made in 1937. See Vol. 15, Page 175 and plans for 1937 construction by Mass. DPW
of culvert, Northfield, Mt. Hormon Sta.Road @ outlet Nelson Pond — Bridge #N-22-22

{s.
3 L ]
~—" DEGREE OF HAZARD: (if dam should fail completely)*

Severe .

1, Minor . . 3.

P
2. lioderate X . 4, Disastrous .

Corments: Town highways and culverts - Rte, 10 - B & M RR line could be affected,by

flood damage.
#This rating may change as land use changes (future development).




@ OUTLETS: CQUTLET CONTROLS «ND DRAWDOUN

No. 1 location and Type: northerly end of dam - conc. D.1, - 4' +W.x 51/2'H ,
/ Controls none , TYPE: .
Autonmatic . HManual « Operative Yes y No .

Comments: D.I. box serves as overflow outlet - empties into concrete box .
culvert - g' gq.

No, 2 Location and Type: 32" dia, C.I. pipe under D.1, and inside of box culvert.

Controls yes , Type: Rodney Hunt gate valve Type 3004 - Serial 305 .

Automatic . Manual X ., Operative Yes , No X

Corments: Gate valve rod bent - control housina broken and timber supports

gone - gate silted over,
No, 3 Location and Type:Outlet end of 32" C.1I. pipe - 2 ea., 4" dia. C.l. pipes .

Controls yes , Type: Gate valves .
Automatie . anual X , Operative Yes X , No .

Corments: Outlet end of 32" pine has_a steel plate with 2 ea, 4" dia, outlet
pipEs 1n 1t,

Drawdown present Yes X , No . Operative Yes s No X,

Comments: controls broken - see item #2 above, .
’.D 1 1/2:1 on earth embankment
\ !*) DAM UPSTREAM FACE: Slopevert. on conc., Deptn Water at Dam 6' s .

iaterial: Turf X . Zrush « Trees X . Rock fill . sonry x .vood .
Other e .
Condition: 1, Good . 2. Major Repzirs Pa .

2., Winor Repairs . L4, Urgent Repairs .

Comments:_Concrete walls badly spalled and ¢cracked, small gavities are appaaning

from spalling of conc, near water line. Embankment slope has heavye

brush and tree growth,

/\'
' 8. 1:1 variable on embankment
= DA DOWNSTREAM FACE: Slope vert. on conc, .

Material: Turf X . Brush & Trees_>X_. Rock Fill___ . C‘:gxfry__z(__ Vood .,
Other .
Condition: 1, Good . 3, lMajor Repairs .

2. iMinor Repairs_ X . 4. Urgent Repairs . ﬁvZé

Comrenta: Concrete structure good - embankment slope has heavy brush and tree

arowth.

Wi Sk P U




Dali N0, 2-~6-217-2 ]
- 3 - -

BMERGENCY SPILINAY: Availsble none, Needed No

Height Above Normal Watei’ Ft,

Width Ft, Height Ft. Material .
- Condition: l, Good . 3. Major Repairs .
2. Minor Repairs . %, Urgent Repairs .

Comments: 10' +. of freeboard from top of D,I, rim to road surface along top of _

embankment, “ -
20,
WATLR LEVEL AT TILiiZ OF INSPECTION: 1/6 Ft, hbove X . Below .
Top Dam F.L, Principal Spillway X .

Other Rim of drop inlet box

Normal Freeboard 10 Ft,

@ SUMMARY OF DEFICIENCIES NOTED:

Growth (Trees and Brush) on D-hankment »Heavy'prj‘ush growth and 2" to 12" trees.

Animal Burrows and Washouts none found

Damage to SV~~~ ~» Man of Dam minor erosion of slopes.

Cracked or Damaged :"- =" conc. walls on_upstream side of dam badly spalled .

Evidence of Seepage none found

Evidence of Pipinaz __ none found

Leaks none found e '.7
Erosion _minor_erosion of slopes - _ |
Trash and/or Debris Impeding Flow none found . ) 1
Clogged or Blocked Spillway none found )} .

Other




7
i
i
¢

-4 o
12,
OVERALL CONDITION:
1. Safe .
2. Minor repeirs needed
3+ Conditionally safe -~ major repairs needed X
4, Unsafe .

5. Reservoir impoundment no longer exists (explain)

Recoxmend removal from inspection list .

@ REVARKS AND RECOMMENDATIONS: (Fully Explain)

Very little apparent repair has been made since last inspection of September 4, 1973.
Spalling of conc. walls appear to be approx. the same as at last inspection. The Rodney
Hunt gate control housing is now entirely unsupported by anything other than gate slem,
which is badly bent. Beaver activity is still evident but there was no beaver trash around
spillway area. Both gate valves on outlet end of drawdown conduit are now operable and
both were closed at time of inspection. Water was flowing over rim of D.I. too forcefully
to closely inspect interior of D.I. but structure appears to be still basically sound.

While the condition of dam structure itself is poor, the culvert conduit under highway
appears good and this would control amount of water flow downstream. There is 10
to 12" of freeboard to top of highway which further reduces hazard to downstrearn area.

It appears that total collapse of darm proper would create little damage to downstream area
and would result mostly in draining impoundment.
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APPENDIX C
SELECTED PHOTOGRAPHS OF THE PROJECT

Site location plan
PHOTOGRAPHS
No.

1. View along the top of the dam from the left abutment.
(12/4/80)

2. Spillway box inlet viewed from the upstream slope of
the dam. The inoperable gate hoist is in the back-
ground. (12/4/80)

3. Inoperable gate hoist and spillway box inlet as observed
from the left side. (12/4/80)

4. Sawyer Pond looking upstream from the dam. (12/4/80)

5. Controlled outlet from the conduit in the spillway.
(12/4/80)

6. Ruins of mill about 50 feet downstream from the dam.
(12/4/80)

7. Bridge over stream about one mile downstream from the dam.

(12/4/80)
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1. VIEW ALONG THE TOP OF THE DAM FROM THE LEFT ABUTMENT
(12/4/80)

2. SPILLWAY BOX INLET VIEWED FROM THE UPSTREAM SLOPE OF THE DAM.
THE INOPERABLE GATE HOIST IS IN THE BACKGROUND.(12/4/80)




3.

INOPERABLE GATE HOIST AND SPILLWAY BOX INLET AS OBSERVED
FROM THE LEFT SIDE,(12/4/80)

4.

SAWYER POND LOOKING UPSTREAM FROM THE DAM.(12/4/80)




(12/4/80)

5.  CONTROLLED OUTLET FROM THE CONDUIT IN THE SPILLWAY.

(12/4/80)

6. RUINS OF MILL ABOUT 50 FEET DOWNSTREAM FROM THE DAM,




3l b

\

7. BRIDGE OVER STREAM ABOUT ONE MILE DOWNSTREAM FROM THE
DAM (12/4/80)
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APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS




SAWYER POND DAM
APPENDIX D
HYDROLOGIC & HYDRAULIC COMPUTATIONS

~ TABLE OF CONTENTS

PAGE
Figure 1, Regional Vicinity Map Showing Flood Impact Area D-1
Figure 2, Regional Vicinity Map Showing Entire Watershed D-2
Drainage Area, Reservoir Area & Snyder Hydrograph Coefficients D-3
PMP Data, Spillway Plan & Section D-4
Stage-Discharge Computations and Stage-Discharge Tabulation D-5
Stage-Discharge & Stage-Storage Curves D-6
Breach Configuration, Hazard Sections 1 & 2 D-7
HEC-1 Dam Safety Version, Non-Breach Computer Output D-8 through D-11
HEC-1 Dam Safety Version, Breach Computer Qutput D-12 through D-17
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